Exposure of human fetuses to man-made estrogenic chemicals can occur through several sources. For example, fetal exposure to ethinylestradiol occurs because each year Ϸ3% of women taking oral contraceptives become pregnant. Exposure to the estrogenic chemical bisphenol A occurs through food and beverages because of significant leaching from polycarbonate plastic products and the lining of cans. We fed pregnant CD-1 mice ethinylestradiol (0.1 g͞kg per day) and bisphenol A (10 g͞kg per day), which are doses below the range of exposure by pregnant women. In male mouse fetuses, both ethinylestradiol and bisphenol A produced an increase in the number and size of dorsolateral prostate ducts and an overall increase in prostate duct volume. Histochemical staining of sections with antibodies to proliferating cell nuclear antigen and mouse keratin 5 indicated that these increases were due to a marked increase in proliferation of basal epithelial cells located in the primary ducts. The urethra was malformed in the colliculus region and was significantly constricted where it enters the bladder, which could contribute to urine flow disorders. These effects were identical to those caused by a similar dose (0.1 g͞kg per day) of the estrogenic drug diethylstilbestrol (DES), a known human developmental teratogen and carcinogen. In contrast, a 2,000-fold higher DES dose completely inhibited dorsolateral prostate duct formation, revealing opposite effects of high and low doses of estrogen. Acceleration in the rate of proliferation of prostate epithelium during fetal life by small amounts of estrogenic chemicals could permanently disrupt cellular control systems and predispose the prostate to disease in adulthood.
M
ore than 60 years ago, there was speculation that exposure of male fetuses to elevated estrogen levels during fetal life could predispose men to have an enlarged prostate in old age. This hypothesis was proposed because the prostate derives from a portion of the embryonic urogenital sinus (UGS) that differentiates into the estrogen-responsive vagina in females (1) . In contrast to this prediction, numerous studies have shown that high doses of diethylstilbestrol (DES) and other estrogenic chemicals inhibit prostate development in mice and rats (2) . These studies were conducted because pregnant women in the 1950s and 1960s were prescribed high doses of DES based on the mistaken assumption that DES would prevent spontaneous abortion. Maternal DES administration resulted in cancer and other abnormalities of the reproductive organs in offspring, which was not detected until subsequent adulthood and after millions of human fetuses had been exposed (3) (4) (5) . It is now well known that hormones can have opposite effects at low vs. high doses. Studies that include only very high doses of drugs or chemicals can miss unique effects that are observed only within a physiologically relevant low dose range (6) .
We examined whether very low doses of estrogenic chemicals in drugs and consumer products (7) could affect the development of prostate ducts in male mouse fetuses. Androgen is required for differentiation of the prostate, and our objective was to examine the modulating effect of estrogenic chemicals on the initial differentiation and growth of primary ducts in the fetal prostate. There are many possible opportunities for exposure of fetuses to estrogenic chemicals (7) . An unexpected source of estrogen exposure by human fetuses is the drug ethinylestradiol, which is the estrogenic chemical used in oral contraceptives. It is estimated that each year almost 2 million of the more than 60 million women in the United States and Europe who use oral contraceptives become pregnant accidentally, primarily because of missed pills; the average is three missed pills per month and a 3% pregnancy rate per year for this population (8) . Oral contraceptive pills often are taken for many months until the unplanned and unexpected pregnancy is discovered (9) . Even though oral contraceptives have been used for decades, relatively little research has been conducted in experimental animals to assess effects on offspring of maternal administration of ethinylestradiol at or below the clinically relevant dose of 0.4-0.8 g͞kg per day, based on 30 g of ethinylestradiol per pill and body weights ranging from 37 to 75 kg (10, 11) .
Bisphenol A was shown to have full activity (efficacy similar to estradiol) as an estrogenic drug in 1936 (12) . Since the 1950s, bisphenol A has been used as the monomer that is polymerized to manufacture polycarbonate plastic, certain dental sealants, and the resin lining of most food and beverage cans. Bisphenol A also is used as an additive in many other products, with global capacity at Ͼ6 billion pounds per year (13) . Polycarbonate is less durable than commonly believed, because the ester bond linking polymerized bisphenol A molecules can be hydrolyzed, and hydrolysis increases dramatically at high or low pH and as temperature increases. Bisphenol A thus leaches into food and beverages under the normal conditions of use of tin cans and polycarbonate plastic containers (14) (15) (16) , and when polycarbonate is scratched and discolored, the rate of leaching can be very high (16) . There is significant exposure of pregnant women to bisphenol A, because mean blood levels of biologically active (unconjugated) bisphenol A in human fetuses at parturition are in the range of 2-3 ng͞ml (Ϸ10 nM) (17) , and levels in human amniotic fluid during reproductive tract differentiation in fetuses are even higher at 8 ng͞ml (18) .
We examined the morphology (by using computer-assisted 3D reconstruction) and cytology (by using histochemical analysis) of the fetal mouse prostate after maternal exposure for 5 days to estrogenic chemicals during the initial period of development of the primary prostate ducts; this begins on gestation day (GD) 17 in mice and occurs during the 10th week of gestation in humans.
The dose of bisphenol A used in this study results in average levels of parent (unconjugated) bisphenol A in mouse fetuses throughout the 24 h after administration (19) that are below average levels reported in blood from human fetuses at parturition (17) . The dose of ethinylestradiol that we administered is Ϸ4-to 8-fold lower than the average dose in oral contraceptives taken by adult women (8) . A low dose of DES also was examined as a positive control estrogen, and a high dose of DES was included for comparison to the large literature on developmental effects of high, pharmacological doses of estrogenic chemicals.
Materials and Methods
Animals. CD-1 mice (Mus musculus domesticus) were purchased from Charles River Laboratories. Pregnant and lactating females were housed in standard (11.5 ϫ 7.5 ϫ 5 in) polypropylene mouse cages on soy-based Purina 5008 chow. Drinking water was available ad libitum in glass bottles. The drinking water was purified by ion exchange, followed by passage through a series of carbon filters to remove chlorine as well as hydrophobic molecules, and flowed through copper pipes into our bottle-filling apparatus. Rooms were maintained at 25 Ϯ 2°C under a 12-h͞ 12-h light͞dark cycle, with lights on at 1000 hours. All animal procedures were approved by the University of Missouri Animal Care and Use Committee and conformed to the Guide for the Care and Use of Laboratory Animals.
Administration of Chemicals to Pregnant Females and Delivery of
Pups. Adult virgin females were placed with a stud male for 4 h, beginning 2 h before the end of the dark phase of the light͞dark cycle. Females with a vaginal plug were housed three per cage. We randomly assigned 21 pregnant mice to four different treatment groups, and on GD 14-18 (mating ϭ GD 0), we fed pregnant mice oil vehicle (oil controls, n ϭ 5); either ethinylestradiol (0.1 g͞kg per day) (n ϭ 5) or DES (0.1 g͞kg per day) (n ϭ 5); or bisphenol A (10 g͞kg per day) (n ϭ 6). The chemicals (Sigma) were dissolved in tocopherol-stripped corn oil (ICN) and delivered through a pipette placed into the animal's mouth. Based on prior findings, DES (0.1 g͞kg per day) was included as a positive control (20, 21) . Our dose level of bisphenol A was based on prior results suggesting that bisphenol A is Ϸ100-fold less potent than DES in terms of stimulating a permanent increase in prostate size in mice (20, 22, 23) .
A separate study was conducted in which pregnant mice were fed either the oil vehicle (n ϭ 4) or a high dose (200 g͞kg per day) of DES (n ϭ 4) by using the same procedures described above. Our objective was to compare these results with those of other studies that examined effects on adult prostate size of exposure during development to high doses of DES, similar to doses that had been prescribed to pregnant women (3, 4, 20) .
Just before normal parturition on GD 19, we removed the fetuses from the uterus by cesarean section. We recorded the intrauterine position of male fetuses relative to adjacent male and female fetuses as they were removed from the uterus. We reduced variation in background fetal blood levels of the sex hormones estradiol and testosterone due to the sex of the adjacent fetuses by examining only one male fetus per litter that developed in utero between a male and a female fetus, because intrauterine position influences serum hormone levels during fetal life, subsequent prostate size, and many other traits in litter-bearing species. The observation that male mouse fetuses with the highest serum levels of estradiol (due to developing between two female fetuses) had an enlarged prostate beginning in fetal life and persisting through adulthood (24) (25) (26) (27) provided the basis for studying developmental effects of low doses of man-made estrogenic chemicals. 3D Reconstruction. Beginning on GD 17 in the mouse, the primary prostate ducts emerge from the UGS as solid cords of cells. The primary ducts elongate, and subsequent to the time examined in this study, branch, form lumens, and eventually become the functional glandular component of adult prostate. Prostate morphology on GD 19 was determined by a 3D computer reconstruction technique (26) (27) (28) . Briefly, the UGS was removed, fixed in 4% paraformaldehyde, and sectioned. Digital images were used for 3D reconstruction and morphometric analysis of the developing prostate ducts, coupled with immunohistochemical analysis. We determined the number and volume of epithelial outgrowths (primary ducts) from the UGS. The individual primary ducts in each region (dorsal, lateral, and ventral) were counted. Prostate duct volume was determined as the sum of all of the individual cross-sectional areas for all of the ducts in a specific region.
Proliferating Cell Nuclear Antigen (PCNA) and Mouse Keratin 5 (MK5)
Immunocytochemistry. Sections for PCNA staining were heated twice for 5 min in 50 ml of deionized water in a microwave oven at 600 W and then allowed to cool to room temperature before continuing. Immunocytochemical staining for PCNA was performed by using the avidin-biotin peroxidase method as follows. Endogenous peroxidase activity was blocked by using 3% hydrogen peroxide in methanol for 5 min, and slides were washed in PBS-TX [PBS containing 0.03% Triton X-100 (Fisher)]. Sections were then incubated for 30 min in a blocking serum (2% normal goat serum made in PBS-TX). All incubations were done in a humid chamber at room temperature. Excess serum was blotted from the slides, which were then incubated overnight with the primary antibody to PCNA (PC-10 clone; Santa Cruz Biotechnology) at a dilution of 1:600. After washing in PBS, sections were incubated for 30 min in the biotinylated secondary antibody from the Vectastain Elite ABC kit (Vector Laborato- Exposure of pregnant females to this DES dose resulted in the inhibition ‫)ء(‬ of dorsal (DP, green) and lateral (LP, yellow) prostate ducts and coagulating glands (CG, dark blue). There is an abnormal pattern of development in ventral duct formation (VP, light blue). The utricle (Ut, pink) was present in oil controls only as a small remnant of the Mü llerian ducts, whereas these ducts did not regress in the DES-exposed males. DES also resulted in a decrease in the size of the seminal vesicles (SV, purple). VD, vas deferens, U, urethra. (Scale bar, 100 m.) ries) at a dilution of 1:200 in PBS-TX. Sections were washed in PBS and incubated in the avidin reagent as described in the ABC kit. Slides were washed again in PBS before immersion in the chromogen, diaminobenzidine, at a concentration of 0.025% made in PBS with 0.0025% hydrogen peroxide. Sections were washed in water and counterstained with hematoxylin. Slides were dehydrated, cleared, and mounted with Permount (Fisher Scientific). For MK5 staining with rabbit anti-MK5 (Covance Research Products, Berkeley, CA), antigen retrieval was performed by using procedures described by DAKO.
To determine the percentage of cells labeled for PCNA within the ducts of each region of the developing prostate, cell counts were performed on dorsal, lateral, and ventral ducts as well as the urethra. A total of 500-1,000 cells were counted in each region. Care was taken to ensure that sections selected for analysis included the entire length (both proximal and distal portions) of a duct. Sections were viewed with a BX60 microscope (Olympus, Melville, NY), and digital photographs of alternate sections throughout the entire developing gland were captured by using a DVC1301C camera (Digital Video Camera, Austin, TX). Images were analyzed by using IMAGE-PRO PLUS (Media Cybernetics, Silver Spring, MD). To determine cell counts in an area of interest, nonconvolution filters were used to enhance the outline of individual cells and differentiate between stained and unstained cells. We counted the number of cells within each area and calculated the percent of stained vs. unstained cells within each area.
Statistical Procedures. ANOVA was conducted by using the Statistical Analysis System general linear model procedure (SAS Institute, Cary, NC). Planned comparisons of differences between controls and treatment groups were made by using the Fisher's least-squares means test in SAS if the overall analysis was statistically significant. The confidence level for rejecting the null hypothesis was P Ͻ 0.05. All procedures were conducted blind to ensure the absence of bias.
Results
A High Dose of DES Inhibits Prostate Morphogenesis. As predicted, administration of the high, 200-g͞kg per day, dose of DES to pregnant mice completely inhibited the formation of ducts in the dorsal and lateral prostate in male fetuses, including the coagulating glands, which form from dorsal ducts that develop in the most cranial region of the UGS. The Müllerian ducts also were clearly evident in the DES-treated animals, suggesting that this treatment interfered with the action of Müllerian-inhibiting hormone. Relative to the oil-treated controls, this high dose of DES caused a very different pattern of outgrowths in the ventral UGS. Numerous abnormally short outgrowths were apparent throughout the entire length of the prostatic urethra, compared Fig. 2 . 3D serial section reconstruction of the UGS from GD-19 mice exposed to low doses of estrogenic chemicals, DES, bisphenol A, and ethinylestradiol, during fetal development. The UGS depicted for each treatment was closest to the group mean for prostate duct number and size. All images are viewed from a left-lateral perspective. (A) Shown are the differences in patterns of prostate ductal development after fetal exposure to these chemicals, compared with oil-treated controls. There is a significant increase in the total number of ducts in estrogen-treated animals and a corresponding increase in overall prostate volume. (B) Shown is the marked alteration in the shape of the urethra (U, red) in the region of the bladder neck (BN), which is markedly constricted ‫)ء(‬ in the mice exposed to the estrogenic chemicals, compared with controls. In addition, the region of the UGS (the prostatic sulcus or colliculus, arrow) associated with the development of the dorsal (DP, green) and lateral (LP, yellow) prostate ducts is enlarged, particularly by bisphenol A, compared with controls. Ventral prostate (VP, light blue). (Scale bar, 100 m.) All results are presented as mean Ϯ SEM. Shown are the number of developing epithelial ducts in the entire prostate (DLV) and for the individual dorsolateral (DL) and ventral (V) regions of the prostate on GD 19. For control, DES, and ethinylestradiol (EE) treatments, n ϭ 5 fetuses per group; for bisphenol A (BPA) n ϭ 6 fetuses. Prostate volume on GD 19 was calculated as the sum of all the individual cross-sectional areas based on all of the ducts in a specific region in histological sections as described in ref. 27 . Urethral volume is of the initial 200 m of the urethra beginning at the bladder neck, cranial to the region of prostate duct formation. * , P Ͻ 0.05; ** , P Ͻ 0.01; *** , P Ͻ 0.005 vs. controls. with 7-10 elongated ducts that normally develop in the ventral region of the prostatic urethra. This high dose of DES also reduced the size of the seminal vesicles relative to controls (Fig.  1) . Because of the gross abnormalities caused by this dose of DES, no attempt was made to quantify differences relative to controls.
Low Doses of Estrogenic Chemicals Stimulate Prostate Duct Development.
In sharp contrast with the high dose of DES, the low doses of DES, ethinylestradiol, and bisphenol A significantly increased the total number of ducts in the dorsal, lateral, and ventral prostate relative to controls (ethinylestradiol, 24%; DES, 26%; and bisphenol A, 41%) and also increased total volume of these ducts (ethinylestradiol, 67%; DES, 68%; and bisphenol A, 81%). A significant increase in volume of the paired coagulating glands (that consist of two to three ducts per side) also was caused by the low dose of each chemical (ethinylestradiol, 40%; DES, 47%; and bisphenol A, 56%). These effects were thus apparent within the first 48 h after the initiation of prostate duct development ( Fig. 2A and Table 1 ).
To determine whether an increase in cell proliferation accounted for differences in the size of prostate ducts in fetuses exposed to estrogenic chemicals, tissue sections were labeled with an antibody to PCNA, a marker of proliferative activity (29) . All of the estrogenic chemicals resulted in a significant increase in the number of proliferating epithelial cells (Table 1 and Fig. 3 A-D) . A significant increase in proliferative activity was observed only in the dorsolateral ducts but not in the ventral ducts of the mice exposed to the estrogenic chemicals. The pattern of PCNA staining was similar to the pattern of staining in cells that expressed a marker, MK5, of basal cells (Fig. 3E ).
Low Doses of Estrogenic Chemicals Cause Urethral Malformations.
Fetal exposure to a low dose of DES, ethinylestradiol, and bisphenol A also caused a malformation (an abnormal narrowing or urethral stricture) in the portion of the urethra associated with the neck of the bladder (Table 1 and Fig. 2B ). The internal sphincter is associated with this region and is involved in the control of the retention of urine in the bladder. Our findings show that this malformation is observed in a region cranial to the region of the UGS where these chemicals result in prostate duct epithelial proliferation. Fig. 2B also shows a distinct malformation (enlargement) caused by low doses of all of the estrogenic chemicals in the region of the paired prostatic sulci that form the lateral walls of the colliculus (a protuberance on the posterior wall of the prostatic urethra).
Discussion
The findings of this study demonstrate that the differentiating UGS in male mouse fetuses is exquisitely sensitive to low-dose bisphenol A and ethinylestradiol exposure via the pregnant female, which can result in male fetuses beginning life with a greater number of primary ducts in the dorsolateral prostate, increased epithelial proliferation in these ducts, an overall increase in prostate volume, constriction of the urethra at the bladder neck, and malformation of the prostatic sulci that form the colliculus. These effects are virtually identical to effects of the low dose (0.1 g͞kg per day) of DES (Table 1) .
Studies have demonstrated that there is a permanent ''imprinted'' increase (up to 7-fold) in prostate androgen receptors, associated with an increase in prostate size, in adult male mice due to fetal exposure to low doses of estradiol, ethinylestradiol, DES, and bisphenol A, whereas fetal exposure to much higher doses reduces adult prostate androgen receptors and prostate size (10, 20, 23, 30) . Bisphenol A over a 1,000-fold dose range (between 100 pM and 100 nM) also showed an inverted-U dose-response curve for the stimulation of proliferation of human LnCAP prostate cancer cells (31) . Bisphenol A stimulates a wide range of effects through binding to estrogen receptors in the nucleus (6, 32) . However, extremely low doses (1 pM or 0.23 pg͞ml) of bisphenol A also stimulate a rapid response (calcium influx within 1 min) in rat pituitary tumor cells resulting in prolactin secretion. This response occurs through binding of bisphenol A or estradiol to receptors associated with the cell membrane and the rapid activation of kinases, and the dose-response curve also forms an inverted U over a 10,000-fold dose range (33) .
Taken together, these findings suggest that effects of fetal exposure to low doses of bisphenol A and ethinylestradiol occur through multiple mechanisms. In addition, the low doses of these estrogenic chemicals to which human fetuses are exposed may have opposite effects on the developing human prostate (and other tissues) relative to the high doses of DES experienced by human males whose mothers took DES during pregnancy (5) . The cohort of ''DES sons'' may thus not be an appropriate reference population for predicting effects of exposure to low doses of estrogenic chemicals. Based on these and other findings, we propose that the use of high, pharmacological doses of estrogenic chemicals in research with experimental animals does not provide information that is relevant to understanding the role of endogenous estradiol in development (20, 32) , and that the results are not relevant for predicting the effects of exposure to low levels of man-made estrogenic chemicals present in the environment (6) .
An increase in prostate androgen receptors as a result of fetal exposure to very low doses of estrogenic chemicals is likely only one of many potential bases for the altered rate of epithelial proliferation. Extensive research involving experimental recombination of mesenchyme and epithelial tissues has shown that mesenchyme adjacent to specific regions of epithelium ''instructs'' epithelial differentiation under the control of androgen (34, 35) . There have been numerous studies seeking to determine the androgen-mediated factors secreted by adjacent mesenchyme that regulate epithelial growth and differentiation. Results of these studies suggest that multiple paracrine factors, both stimulatory, such as FGF-10 (36), and inhibitory, such as TGF-␤, and bone morphogenetic protein 4 (37), are involved (2, 35) . A permanent derangement by estrogenic chemicals in the activity of genes that regulate cell proliferation could be a basis for the reawakening of prostate growth (both benign and malignant) during aging in men (38) . There is evidence that disruption of the temporal organization of developmental events is associated with permanent functional outcomes in other organs that form ducts, such as the lungs (39), breast (40) , and salivary glands (41) .
Our findings show a marked increase in PCNA staining in the epithelium of the primary dorsolateral prostate ducts. Basal cells are a subset of epithelial cells found in the undifferentiated UGS that contribute to the proliferative pool of epithelial cells in the developing prostate ducts (35) . Based on the known instructive mechanisms that involve mesenchymal induction of epithelial proliferation, our finding that PCNA had a similar distribution to cells that stained for MK5 suggests that estrogenic chemicals influence mesenchymal growth factors, which results in stimulation of the epithelial basal cell population. The recent identification of specific markers, such as p63 (42) , which distinguishes progenitor cells in developing epithelial tissues, will permit further elucidation of the subpopulations of these cells that exhibit the greatest proliferative response to estrogenic stimulation.
In assessing whether organs in different species are homologous, functional as well as structural similarities should be assessed. With regard to functional similarities, mesenchyme from the mouse prostate has been shown to produce the appropriate regulatory factors that induce differentiation of human bladder epithelium into epithelium characteristic of the human prostate (43) . The dorsolateral prostate in both human and mouse male fetuses also shows structural similarities during early fetal development, namely, the same pattern of epithelial duct formation. Based on these findings, we have proposed that the dorsolateral region of the human prostate is homologous to the dorsolateral region of the mouse prostate (2, 28) . In contrast, for the ventral region of the prostate, there are differences, because unlike the mouse prostate, the human adult prostate does not contain ducts that emerge from the ventral region of the urethra. We, and others, also have reported differences between the rodent dorsolateral and ventral prostate in regulatory factors and the response to other chemicals (34, 44) . The rodent dorsolateral prostate thus may be a valuable model for predicting the effects of estrogenic chemicals on human prostate development.
The changes in the structure of the urethra induced by estrogenic chemicals may have implications for human disease. Low doses of bisphenol A, ethinylestradiol and DES caused similar morphological changes relative to oil-treated controls in the region of the paired prostatic sulci that form the lateral walls of the colliculus. This region is of particular interest with regard to estrogen-induced malformations, because the primary secretory ducts in the human prostate, which are long ducts that project into the peripheral zone, develop from these urethral ridges, and it is within these ducts that the great majority of malignant prostate tumors form in men as they age (45) . The unexpected observation of a malformation of the urethra at the bladder neck (specifically, a narrowing of the urethral lumen by approximately one-third) could affect bladder function and have implications for bladder outlet obstruction disease (46) .
There are now Ͼ90 published studies showing adverse effects of low doses of bisphenol A in a wide variety of experimental animals (32) . For example, during postnatal life very low doses of bisphenol A have been shown to disrupt chromosomes during meiosis in mouse oocytes (47) and decrease sperm production in male rats (48) . Fetal exposure to very low doses of bisphenol A accelerates postnatal growth and advances puberty (49) and also stimulates mammary gland epithelium in mice (50) . A recent case-control study has shown a correlation between blood levels of bisphenol A and both obesity and polycystic ovarian disease in Japanese women (51) .
With regard to ethinylestradiol, the focus of the relatively few studies of exposure by human fetuses during the critical period of reproductive organ development due to continued use of oral contraceptives during an undetected pregnancy has been on externally visible malformations at birth (reviewed in ref. 52 ). Our findings concerning ethinylestradiol exposure in fetal mice should be viewed from the perspective that the long-term effects of fetal DES exposure in mice and humans have been documented to be highly concordant (3) (4) (5) , and we show here that the effects of the same low doses of ethinylestradiol and DES on the developing prostate and urethra are virtually identical.
Based on the general absence of grossly observable external malformations at birth, DES was considered safe for administration to millions of women during pregnancy for more than two decades. DES was subsequently found to result in serious harm to offspring that became apparent in adulthood (3) (4) (5) . Similar conclusions about the safety of ethinylestradiol exposure for human fetuses based on the absence of consistent findings from studies focusing on grossly observable external malformations should be reevaluated based on several lines of evidence. Ethinylestradiol has been shown to readily pass from the maternal to fetal circulation across the primate placenta (52) . Fetal exposure to DES caused uterine cancer in humans and mice (3, 4) , and similar to our prostate and urethra findings here, DES and ethinylestradiol have virtually identical effects on the developing uterus in female rats (11, 53) . The dose of ethinylestradiol in oral contraceptives is typically Ϸ4-to 8-fold higher than the dose used in our experiment with mice that caused malformations of the urethra and altered differentiation and growth of the prostate. In summary, we propose that the data from this and other published animal studies, and the similarity to effects of low doses of DES, warrant a thorough reevaluation of the risks posed by doses of both ethinylestradiol and bisphenol A below those to which human fetuses are exposed.
